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(57) A thin-plate supporting container comprising: a 
container body for defining therein a chamber for sup- 
porting and housing therein a plurality of thin plates; a 
lid for covering said container body; and a gasket, pro- 
vided between said container body and said lid, charac- 
terized in that the gasket is adapted to remove foreign 
matters while allowing gas to easily enter and exit said 
chamber so as to maintain said chamber in a clean state 
while maintaining the internal pressure in said chamber 
at the same level as that of the external pressure against 
said chamber. 
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Description 

BACKGROUND OF THE INVENTION 

Field of The Invention 

[0001] The present invention relates to a thin-plate 
supporting container for supporting and housing therein 
a plurality of thin plates such as semiconductor wafers. 
More specifically, the invention relates to a thin-plate 
supporting container which can adjust the internal pres- 
sure in accordance with the pressure and temperature 
changes in its surroundings when a plurality of thin 
plates such as semiconductor wafers are stored and 
conveyed in the container. 

Description of The Prior Art 

[0002] Various types of measures have been taken 
against problems caused in a case where a thin-plate 
supporting container is conveyed or transported when 
the surrounding pressure and temperature change. For 
example, in the case of transportation by aircraft, the air 
pressure in a cargo compartment is greatly decreased 
in a high flight. For that reason, when the thin-plate sup- 
porting container is maintained in an airtight state, the 
internal pressure is remarkably higher than the outside 
air pressure. As a result, there is a problem in that the 
container expands or the air in the container leaks out, 
so that it is not possible to open the lid thereof after the 
aircraft is landed. In addition., when the surrounding tem- 
perature is increased during transportation, there is the 
same problem. 

[0003] As one of measures to such problems, a sem- 
iconductor-wafer supporting container is proposed in 
Japanese Utility Model Publication No. 2-49721. 
[0004] As shown in Figs. 11 and 12, this semiconduc- 
tor-wafer supporting container 1 generally comprises a 
container body 3 for supporting and housing therein a 
plurality of semiconductor wafers 2, a lid 4 for covering 
the upper side of the container body 3 to maintain the 
interior of the container body at an airtight state, and a 
molecule filter 5 integral with a side wall 3A of the con- 
tainer body 3 for allowing air to enter and exit the con- 
tainer body 3. 

[0005] By providing this molecule filters, air can enter 
and exit the semiconductor-wafer supporting container 
1 through the filter 5. As a result, even if the pressure 
change is caused between the inside and outside of the 
container 1 due to the change in the outside air pressure 
and so forth, it is possible to maintain the internal pres- 
sure at the same value as that of the outside air pres- 
sure, so that it is possible to prevent the problems such 
as the expansion of the semiconductor-wafer support- 
ing container 1 . 

[0006] However, in the case of the molecule filter 5, 
since the air passing rate is extremely slow, it is not pos- 
sible to respond to the rate of the pressure change 



caused in the cargo compartment of aircraft and so forth. 
In order to allow a quick response, the area of the mol- 
ecule filter 5 must be increased. However, when the mol- 
ecule filter 5 is mounted on the container body 3, the 
5 area thereof is restricted. Therefore, the semiconductor- 
wafer supporting container 1 having the molecule filter 
5 has not put to practical use. 

[0007] In addition, the whole semiconductor-wafer 
supporting container 1 must be washed before the sem- 

10 iconductor wafers 2 are housed therein. In this case, if 
the semiconductor-wafer supporting container 1, on 
which the molecule filter 5 is mounted, is washed, for- 
eign matters such as dust are adhered to the molecule 
filter 5. If the semiconductor- wafer supporting container 

*s having the molecule filter 5, to which the dust or the like 
is attached, is used, the impurities adhered to the mol- 
ecule filter 5 are scattered in the container 1 . Therefore, 
such a container can not suitably be used. For that rea- 
son, the semiconductor-wafer supporting container 1 
20 must be washed before the molecule filter 5 is mounted 
thereon. 

[0008] In addition, since a great amount of dust or the 
like is adhered to the semiconductor-wafer supporting 
container 1 after it is used for the transportation of the 
25 semiconductor wafers 2, the container 1 must be 
washed when it is reused. However, if the molecule filter 
5 is washed, it can not be used as mentioned above. On 
the other hand, since the molecule filter 5 is integral with 
the container body 3, it can not be removed from the 
30 container body 3. As a result, the semiconductor-wafer 
supporting container 1 can not be reused. 
[0009] Moreover, in a case where the spent semicon- 
ductor-wafer supporting container 1 is discarded or re- 
cycled, it is required to divide the container 1 into mem- 
35 bers of different materials. In this case, even if the con- 
tainer body 3 and the lid 4 are made of different materi- 
als, they can be easily separated from another to carry 
out the subsequent processing. However, since the mol- 
ecule filter 5 is integrally mounted on the container body 
3, they can not easily be separated from another. For 
that reason, there is a problem in that it is difficult to carry 
out the subsequent disposal and recycling. 

SUMMARY OF THE INVENTION 

[0010] It is therefore an object of the present invention 
to eliminate the aforementioned problems and to pro- 
vide a thin-plate supporting container which can quickly 
respond to the change in the outside air pressure so as 
to optimally adjust the internal pressure and which can 
be easily reused or recycled. 

[0011] To solve the aforementioned object, there is 
provided a thin-plate supporting container according to 
claim 1 . The corresponding embodiment is addressed 
as the third aspect of the invention in the following text. 
[0012] According to a first aspect of the present inven- 
tion, there is provided a thin-plate supporting container 
which comprises: a container body for defining therein 
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a chamber for supporting and housing therein a plurality 
of thin plates; a lid for covering the container body; and 
internal-pressure adjusting means for maintaining the 
internal pressure in the chamber at the same level as 
that of the external pressure against the chamber while 
maintaining the chamber in a clean state, the internal- 
pressure adjusting means including: an opening for es- 
tablishing a communication between the inside and out- 
side of the chamber; and filter means, detachably 
mounted in the opening, for removing foreign matters 
such as dust while allowing gas to easily enter and exit 
the chamber. The opening may be formed in a wall of 
the container body or the lid. Alternatively, the internal- 
pressure adjusting means may be provided between the 
container body and the lid. 

[0013] According to the first aspect, since the opening 
formed in the wall of the container body or the like es- 
tablishes the communication between the inside and 
outside of the chamber, gas can enter and exit the cham- 
ber through the opening, so that the internal pressure is 
adjusted so as to be equal to the outside air pressure. 
Since the filter is fitted into the opening, foreign matters 
such as dust in the gas entering and exiting the chamber 
can be removed by the filter, so that the foreign matters 
are prevented from entering the chamber. Since the filter 
is designed to remove foreign matters such as dust 
while allowing gas to easily enter and exit the chamber, 
it can quickly respond to the change in the outside air 
pressure so as to optimally adjustthe chamber's internal 
pressure. In a case where the container is washed for 
reuse, the filter detachably mounted in the opening is 
removed from the opening, and after only the container 
is washed, the filter is mounted in the opening again. In 
the case of recycling, the filter is removed from the open- 
ing, and it is divided into parts of different materials. 
[0014] According to a second aspect of the present 
invention, there is provided a thin-plate supporting con- 
tainer according to the first aspect, wherein the filter 
means comprises: a cylindrical body fitted into the open- 
ing; a flange portion extending radially from the circum- 
ference of one end of the cylindrical body for tightly con- 
tacting a surface of the edge portion of the opening when 
the cylindrical body is fitted into the opening; engaging 
means provided on the other end of the cylindrical body, 
the engaging means being associated with the flange 
portion for clamping the edge portion of the opening 
when the cylindrical body is fitted into the opening, so 
as to secure the cylindrical body to the opening; and a 
filter material, mounted in the cylindrical body, for re- 
moving foreign matters while allowing gas to easily enter 
and exit the chamber. The engaging means may com- 
prise a pair of engaging claws which extend radially from 
the other end of the cylindrical body. Alternatively, the 
engaging means may comprise a leg portion extending 
axially from the other end of the cylindrical body, and a 
claw portion extending outwardly from an end of the leg 
portion. 

[0015] According to the second aspect, in a case 



where the filter is mounted in the opening, the cylindrical 
body of the filter is fitted into the opening. At this time, 
the edge portion of the opening is clamped by the flange 
portion and the engaging means such as a pair of en- 
s gaging claws, so that the filter is secured to the edge 
portion of the opening. 

[0016] According to the second aspect of the inven- 
tion, preferably the opening is formed in a wall of said 
container body. 

10 [0017] According to the second aspect of the inven- 
tion, preferably the opening is formed in a wall of the lid. 
[0018] According to the second aspect of the inven- 
tion, preferably the internal-pressure adjusting means is 
provided between the container and the lid. 

15 [0019] According to the second aspect of the inven- 
tion, preferably the foreign matters include dust. 
[0020] According to a third aspect of the present in- 
vention, there is provided a thin-plate supporting con- 
tainer which comprises: a container body for defining 

20 therein a chamber for supporting and housing therein a 
plurality of thin plates; a lid for covering the container 
body; and a gasket, provided between the container 
body and the lid, for removing foreign matters while al- 
lowing gas to easily enter and exit the chamber so as to 

25 maintain the chamber in a clean state while maintaining 
the internal pressure in the chamber at the same level 
as that of the external pressure against the chamber. 
The gasket may be formed of a porous material which 
has a plurality of fine pores, each having a smaller di- 

30 ameter than 1 .0 u,m, preferably a diameter in the range 
of from 0.5 to 1.0 u,m. The porous material may be 
formed by foaming a fluorocarbon resin or an olefin res- 
in. Alternatively, the gasket may be formed of a woven 
fabric or a non woven fabric. 

35 [0021] According to the third aspect, since the gasket 
allows gas to enter and exit the chamber, gas can enter 
and exit the chamber through the gasket when the con- 
tainer body is covered by the lid. Since the gasket ex- 
tends circumferentially about the container, the area of 

40 the gasket for allowing gas to enter and exit the chamber 
is sufficiently wide. Therefore, it is possible to quickly 
respond to the change in the outside air pressure about 
the container, so as to maintain the internal pressure at 
the same level as that of the outside air pressure. In this 

4 5 case, dust or the like does not enter the chamber since 
the gasket restricts the passage of dust orthe like. Thus, 
it is possible to prevent dust or the like from entering the 
chamber to optimally adjust the internal pressure while 
maintaining the chamber in a clean state. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The present invention will be understood more 
fully from the detailed description given herebelow and 
55 from the accompanying drawings of the preferred em- 
bodiments of the invention. However, the drawings are 
not intended to imply limitation of the invention to this 
specific embodiment, but are for explanation and under- 
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standing only. 
[0023] In the drawings: 

Fig. 1 is an exploded perspective view illustrating 
the whole construction of the first preferred embod- 
iment of a carrier box according to the present in- 
vention; 

Fig. 2 is a perspective view of the filter of the carrier 
box shown in Fig. 1; 

Fig. 3 is a side sectional view of the filter shown in 
Fig. 2; 

Fig. 4 is a front view illustrating the opening formed 
in the side wall of the container body shown in Fig. 1; 
Fig. 5 is an exploded perspective view illustrating 
the whole construction of the second preferred em- 
bodiment of a carrier box according to the present 
invention; 

Fig. 6 is a perspective view of a first modification of 
the filter of the first preferred embodiment of the car- 
rier box shown in Fig. 1 ; 

Fig. 7 is a side sectional view of the filter shown in 
Hg. 6; 

Fig. 8 is a front view illustrating an opening formed 
in a side wall of the container body for engaging the 
filter shown in Fig. 6; 

Fig. 9 is a schematic front view illustrating a second 
modification of the opening of the first preferred em- 
bodiment of the carrier box shown in Fig. 1 ; 
Fig. 1 0 is a perspective view of a modification of the 
second preferred embodiment of the carrier box 
shown in Fig. 5; 

Fig. 11 is a perspective view of a conventional thin- 
plate supporting container; and 
Fig. 1 2 is a front sectional view of the thin-plate sup- 
porting container shown in Fig. 11 . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] Referring now to the accompanying drawings, 
particularly to Figs. 1 through 10 : the preferred embod- 
iments of the present invention will be described below. 
[0025] According to the present invention , a thin-plate 
supporting container is a container for supporting and 
housing therein a plurality of thin plates in parallel. 
These thin plates include semiconductor wafers, stor- 
age discs, liquid crystal plates and so forth, and are re- 
quired to prevent dust or the like from being adhered to 
the surfaces thereof. The interior of the thin-plate sup- 
porting container according to the present invention is 
formed as a sealed structure since it is used for housing 
therein the aforementioned thin plates. In the specifica- 
tion, there is described an example of the use of a carrier 
box for housing therein a wafer carrier which supports 
thereon a plurality of semiconductor wafers serving as 
thin plates. 

[0026] Referring to Figs. 1 through 4, the first pre- 
ferred embodiment of a carrier box according to the 
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present invention will be described. As shown in Fig. 1 , 
a carrier box 11 generally comprises a container body 
13 for housing therein a wafer carrier 21 which houses 
therein and supports thereon a plurality of semiconduc- 

5 tor wafers and which will be described later, a lid 14 for 
covering the upper side of the container body 13 when 
the wafer carrier 21 is housed in the container body 13, 
and a gasket 15 provided between the container body 
1 3 and the lid 1 4 for maintaining the interior of the carrier 

10 box 11 in an airtight and clean state. 

[0027] The container body 13 is substantially rectan- 
gular in whole. The upper end portion of the circumfer- 
ence of the container body 1 3 is formed with an annular 
groove 13A for engaging the gasket 15 to maintain the 

is interiorof the carrier box 11 in an airtight state. Engaging 
claws 16 are provided on the upper portions of the op- 
posite two of the four side walls of the container body 
13. As will be described later, these engaging claws 16 
are associated with engaging pieces 18 of the lid 14 for 

20 forming fixing means 19 for fixing the lid 14 to the con- 
tainer body 13. 

[0028] The lid 1 4 is so formed as to be a shallow dish. 
The lower end portion of the circumference of the lid 14 
is formed with an annular groove 14A which engages 
25 the gasket 1 5 for maintaining the interior of the carrier 
box 11 in an airtight state. The lid 14 is also provided 
with the engaging pieces 1 8, which are associated with 
the engaging claws 1 6 for forming the fixing means 1 9, 
at locations facing the engaging claws 1 6 of the contain- 
30 er body 13. 

[0029] The plurality of semiconductor wafers 12 are 
supported on the wafer carrier 21 at regular intervals by 
means of supporting ribs 21 A. The wafer carrier21 sup- 
porting thereon the plurality of semiconductor wafers 1 2 
35 is housed in the container body 13. Then, a thin-plate 
presser member 22 is mounted on the upper side of the 
wafer carrier 21 , and the container body 13 is covered 
by the ltd 14. When the engaging pieces 18 of the lid 14 
are engaged with the engaging claws 1 6 of the container 
40 body 13, the lid 14 is fixed to the container body 13. 
Thus, the wafer carrier 21 and the thin-plate presser 
member 22 are supported on the container body 1 3 and 
the lid 14, and the respective semiconductor wafers 12 
are supported on the wafer carrier 21 and the thin-plate 
presser member 22. Therefore, even if impact is applied 
to the carrier box 11 from the outside, the respective 
semiconductor wafers 1 2 do not vibrate, so that it is pos- 
sible to carry out the stable transport of the semiconduc- 
tor wafers 12. 

[0030] A side wall 1 3B of the container body 1 3 is pro- 
vided with an internal-pressure adjusting mechanism 
25. The internal-pressure adjusting mechanism 25 com- 
prises an opening 26 formed in the side wall 13B of the 
container body 13, and a filter 27 detachably mounted 
in the opening 26. 

[0031] As can be clearly seen from Fig. 4, the opening 
26 is a substantially circular opening formed in the side 
wall 13B of the container body 13, and establishes the 
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- communication between the inside and outside of the 
container body 13. Thus, gases are permitted to enter 
and exit the container body 13, so that the inside air 
pressure is adjusted so as to be equal to the outside air 
pressure. The opening 26 is provided with a pair of cut- 
outs 26A in the upper and lower portions thereof. The 
cutouts 26A are designed to receive engaging claws 30 
of the filter 27 which will be described later. Furthermore, 
the gasses entering and exiting the container body 13 
through the opening 26 include air surrounding the car- 
rier box 11 , and gas introduced into the interior of the 
carrier box 11 . As the gas introduced into the carrier box 
1 1 , there are nitrogen gas and so forth. 
[0032] The filter 27 has the capacity to remove dust 
or the like contained in the outside gas while allowing 
gas to enter and exit the container body 13 through the 
opening 26, and it is designed to allow gas to smoothly 
pass therethrough. That is, the filter 27 is designed to 
have the capacity to allow gas to easily pass there- 
through without increasing th^ flow resistance to a great 
value when the gas enters and exits the container body 
13 through the opening 26. Specifically, as shown in 
Figs. 2 and 3, the filler 27 comprises a cylindrical body 
28, a flange portion 29 ; a pair of engaging claws 30, and 
a filter material 31 . 

[0033] The cylindrical body 28 has substantially the 
same outer diameter as the inner diameter of the open- 
ing 26 to be fitted into the opening 26. 
[0034] The flange portion 29 is provided on the cir- 
cumference of one side of the cylindrical body 28 (the 
lower portion in Figs. 2 and 3) so as to extend circum- 
ferentially about the cylindrical body 28. The flange por- 
tion 29 is designed to contact one surface of the edge 
portion of the opening 26 when the cylindrical body 28 
is fitted into the opening 26. The flange portion 29 is pro- 
vided with an annular gasket 33 on the inner surface 
thereof. When the cylindrical body 28 is fitted into the 
opening 26 to allow the flange portion 29 to contact one 
surface of the edge portion of the opening 26, the gasket 
33 is brought into pressingly contact with the flange por- 
tion 29 and the edge portion of the opening 26 to tightly 
seal a space portion therebetween. 
[0035] The pair of engaging claws 30 are provided on 
the other side of the cylindrical body 28 so as to extend 
radially from the cylindrical body 28 in the opposite di- 
rections. The engaging claws 30 are designed to be re- 
ceived in the cutouts 26A of Ihe opening 26. Also, the 
engaging claws 30 are oriented in the opposite direc- 
tions to each other. Each of the engaging claws 30 has 
a wedge-shaped cross-section. That is, one surface of 
the engaging claw 30 facing the flange portion 29 is in- 
clined. This inclination serves to secure the filter 27 to 
the side wall 1 3B of the container body 13. That is, after 
the respective engaging claws 30 are received in the 
corresponding cutouts 26A to cause the cylindrical body 
28 to engage the opening 26, when the cylindrical body 
28 is rotated, the inclined surfaces of the engaging claws 
30 are designed to be brought into pressingly contact 



with the other surface of the edge portion of the opening 
26. Thus, the edge portion of the opening 26 is clamped 
by the flange portion 29 and the engaging claws 30, so 
that the filter 27 is secured to the side wall 13B of the 

5 container body 13. 

[0036] The filter material 31 is arranged in the cylin- 
drical body 28 so as to remove dust or the like from the 
gas passing through the interior of the cylindrical body 
28. That is, when the gas surrounding the carrier box 11 

10 enters the carrier box 11 through the opening 26, the 
filter material 31 is designed to remove dust or the like 
from the gas to allow only the gas to pass therethrough. 
As mentioned above, the filter material 31 is designed 
to have the capacity to remove the dust or the like while 

*5 allowing the gas to smoothly pass therethrough. That is, 
the filter material 31 is designed to have the capacity to 
allow the gas to easily pass therethrough without in- 
creasing the flow resistance to a great value when the 
gas enters and exits the container body 13 through the 

20 opening 26. In addition, the filter material 31 is designed 
to quickly respond to the abrupt pressure change about 
the carrier box 1 1 since gas can easily pass through the 
filter material 31 . 

[0037] With this construction, the carrier box 11 is 
25 used for the transportation of the semiconductor wafers 
12 as follows. 

[0038] First, the container body 13 and the lid 1 4 are 
molded or formed, and then, washed to remove foreign 
matters adhered to the surfaces thereof. After washing 
30 the container body 13, the filter 27 is mounted on the 
container body 13 as follows. That is, after the respec- 
tive engaging claws 30 of the cylindrical body 28 of the 
filter 27 are aligned with the corresponding cutouts 26A 
of the opening 26, the cylindrical body 28 is inserted into 
35 the opening 26. After the flange portion 29 is brought 
into contact with the side wall 1 3B of the container body 
13, the whole filter 27 is rotated. 
[0039] Thus, the edge portion of the opening 26 is 
clamped by the flange portion 29 and the engaging 
40 claws 30, so that the filter 27 is fixed to the side wall 1 3B 
of the container body 1 3 while it is fitted into the opening 
26. 

[0040] Then, the plurality of semiconductor wafers 1 2 
are inserted into the wafercarrier 21 , and then, the wafer 
carrier 21 is inserted into the container body 13 of the 
carrier box 11. Thereafter, the thin-plate presser plate 
22 is mounted on the wafer carrier 21 so as to press the 
semiconductor wafers 1 2 from the upper side, and then , 
the lid 14 is arranged thereon so as to cover the con- 
tainer body 13. Then, the lid 14 is pressed from the up- 
per side to cause the engaging pieces 18 of the lid 14 
to engage the engaging claws 1 6 of the container body 
13. Thus, the container body 13 and the lid 14 are fixed 
to each other while supporting the semiconductor wa- 
fers 12 therein. 

[0041] In this condition, the carrier box 11 is transport- 
ed by an aircraft or the like. In this case, as the air pres- 
sure around the carrier box 11 is decreased, the internal 
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pressure of the carrier box 1 1 is relatively increased. As 
a result, gas exits the carrier box 11 through the filter 27 
of the internal-pressure adjusting mechanism 25, so that 
the internal pressure of the carrier box 1 1 is maintained 
substantially at the same value as that of the outside air 
pressure. 

[0042] Then, when the aircraft is landed, the internal 
pressure of the carrier box 11 is relatively decreased, so 
that the outside air enters the carrier box 1 1 through the 
filter 27. At this time, dust or the like in the gas are re- 
moved by the filter 27. Thus, the internal pressure of the 
carrier box 11 is maintained substantially at the same 
value as that of the outside air pressure. 
[0043] Then, the carrier box 11, which has been used 
for transporting the semiconductor wafers 12, is washed 
for the reuse thereof. In this case, the filter 27 is first 
removed from the container body 13. Specifically, the 
filter 27 is rotated in the opposite direction to that when 
it is attached to the container body 13, so as to cause 
the engaging claws 30 to be aligned with the cutouts 
26A of the opening 26, and then, the filter 27 is drawn 
out of the opening 26. The removed filter 27 is stored in 
a place wherein there is no dust or the like. Then, the 
container body 13, the lid 14 and so forth are washed. 
After washing, the filter 27 is mounted again in the same 
manner as that mentioned above, and the carrier box 
11 is used for the transportation of the semiconductor 
wafers 12 again. 

[0044] The spent carrier box 1 1 is recycled or discard- 
ed. In this case, the respective parts are separated in 
accordance with the materials thereof. 
[0045] In particular, although the parts must be strictly 
separated when the spent carrier box 1 1 is recycled, the 
filter 27 made of a different material from the container 
body 1 3 can be easily removed from the container body 
13 in the aforementioned manner. After the parts are 
separated in accordance with the materials thereof, the 
subsequent processing is carried out. 
[0046] As mentioned above, since it is designed that 
the resistance is not so great when gas enters and exits 
the carrier box 11 through the filter material 31 of the 
filter 27, it is possible to quickly respond to the abrupt 
pressure change outside the carrier box 11 . As a result, 
the internal pressure in the carrier box 11 can respond 
to the change in the outside air pressure, so that it is 
possible to optimally adjust the internal pressure. 
[0047] In addition, since the filter 27 can be easily re- 
moved from the container body 1 3, it is possible to easily 
carry out the processing such as reuse and recycling. 
[0048] Referring to Fig. 5, the second preferred em- 
bodiment of a thin-plate supporting container of the 
present invention will be described below. In this pre- 
ferred embodiment similar to the first preferred embod- 
iment, a carrier box is used as the thin-plate supporting 
container. In this preferred embodiment, the whole con- 
struction of the carrier box is substantially the same as 
the carrier box in the first preferred embodiment. There- 
fore, the same reference numbers are assigned to the 



same portions, and the descriptions thereof are omitted. 
[0049] As shown in Fig. 5, in this preferred embodi- 
ment, a carrier box 35 generally comprises a container 
body 1 3, a lid 1 4, and a gasket 36 provided between the 

5 container body 1 3 and the lid 1 4 for maintaining the in- 
terior of the carrier box 11 in a clean state. 
[0050] The construction of the container body 13 is 
the same as that in the first preferred embodiment, ex- 
cept that the internal-pressure adjusting mechanism 25 

10 is not provided. The construction of the lid 1 4 is the same 
as that in the first preferred embodiment. The annular 
grooves 1 3A and 14A are formed shallowly. The gasket 
36 is designed to engage the annular grooves 13A and 
14A so as to contact the outside air in a wide area be- 

15 tween the annular grooves 1 3A and 1 4A. 

[0051] The gasket 36 has the functions of allowing 
gas to enter and exit the container body 13 covered by 
the lid 14 so as to maintain the internal pressure at the 
same level as that of the outside air pressure, and of 

20 restricting the passage of dust or the like. That is, the 
gasket 36 does not tightly seal the container body 13, 
and it has the function of allowing the passage of gas 
such as air so as to maintain the internal pressure at the 
same level as that of the outside air pressure. In addi- 

25 tion, the gasket 36 is designed to restrict the passage 
of dust or the like to prevent impurities from being ad- 
hered to the surfaces of the semiconductor wafers 12 
housed in the container body 13. 

[0052] The gasket 36 is formed of a porous material. 

30 That is, the gasket 36 is formed of a material having a 
plurality of continuous fine pores for establishing the 
communication between the inside and outside of the 
gasket 36. Such fine pores have a smallerdiameterthan 
that of dust or the like, and are preferably set to have a 

35 diameter in the range of from about 0.5 to 1 .0 |j.m. How- 
ever, in a case where dust or the like having a smaller 
diameter of 0.5 um is suspended around the carrier box 
35, the pores may be formed so as to have a smaller 
than that of such dust or the like. 

40 [0053] The material of the gasket 36 may be a fluor- 
ocarbon resin or an olefin resin. Using any one of these 
resins as the material, the porous gasket 36 is formed 
by foaming. Alternatively, the gasket 36 may be formed 
of a woven fabric or a non woven fabric using extremely 

*5 thin fibers. 

[0054] With this construction, the carrier box 35 is 
used for the transportation of the semiconductor wafers 
12 as follows. 

[0055] First, similar to the first preferred embodiment, 
50 the container body 13 and the lid 14 are molded or 
formed, and then, washed to remove foreign matters ad- 
hered to the surfaces thereof. After washing the contain- 
er body 13 and so forth, the gasket 36 is mounted on 
the container body 1 3. 
55 [0056] Then, the wafer carrier 21 supporting thereon 
the plurality of semiconductor wafers 12 is inserted into 
the container body 13 of the carrier box 35. Thereafter, 
the thin-plate presser plate 22 is mounted on the wafer 
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- carrier 21, and then, the lid 14 is arranged thereon so 
as to cover the container body 13. At this time, the gas- 
ket 36 is fitted into the respective annular grooves 13A 
and 1 4A so as to contact the outside air in a sufficiently 
wide area between the container body 1 3 and the lid 1 4. 
[0057] Then, the lid 1 4 is pressed from the upper side 
to cause the engaging pieces 1 8 of the lid 14 to engage 
the engaging claws 16 of the container body 13. Thus, 
the container body 13 and the lid 14 are fixed to each 
other while supporting the semiconductor wafers 12 
therein. 

[0058] In this condition, similar to the first preferred 
embodiment, the carrier box 35 is transported. In this 
case, as the air pressure outside the carrier box 11 is 
decreased, gas exits the carrier box 35 through the 
whole area of the gasket 36, so that the interna! pressure 
of the carrier box 35 is maintained substantially at the 
same value as that of the outside air pressure. On the 
other hand, when the internal pressure of the carrier box 
35 is decreased, the outside air enters the carrier box 
35 through the gasket 36. At this time, the dust or the 
like in the gas are removed by the gasket 36. Thus, the 
internal pressure of the carrier box 35 is maintained sub- 
stantially at the same value as that of the outside air 
pressure while maintaining the interior of the carrier box 

35 in the clean state. 

[0059] Furthermore, if the temperature outside the 
carrier box 35 is greatly varied during transportation , the 
internal pressure is maintained substantially at the same 
value as that of the outside air pressure in the same 
manner. 

[0060] Then, the carrier box 35, which has been used 
for the transportation of the semiconductor wafers 12, 
is washed for the reuse thereof. In this case, the gasket 

36 is removed from the container body 1 3. If it is possible 
to reuse the removed gasket 36 : it is stored in a place 
wherein there is no dust or the like. In a case where a 
great amount of dust or the like is adhered to the gasket 
36, a new gasket is used. The container body 1 3, the lid 
14 and so forth are washed. After washing, the gasket 
36 is mounted again, and the carrier box 35 is used for 
the transportation of the semiconductor wafers 12 
again. 

[0061 ] In a case where the spent carrier box 35 is re- 
cycled, the gasket 36 made of a different material from 
the container body 13 is separated from the container 
body 1 3. Since the gasket 36 is a separate member from 
the container body 1 3, it can be easily removed from the 
container body 13. Then, after the parts are separated 
in accordance with the materials thereof, the subse- 
quent processing is carried out. 

[0062] As mentioned above, the gasket 36 is formed 
of a porous material, and gas is permitted to enter and 
exit the carrier box 35 through the whole gasket 36 so 
as to maintain the internal pressure at the same value 
as that of the outside air pressure. Therefore, it is pos- 
sible to quickly respond to the abrupt pressure change 
outside the carrier box 11 . As a result, similar to the first 



preferred embodiment, the internal pressure in the car- 
rier box 35 can follow the change of the outside air pres- 
sure, so that it is possible to optimally adjust the internal 
pressure while maintaining the interior of the carrier box 

5 35 in the clean state. 

[0063] In addition, gasket 36 is a separate member 
from the container body 1 3, and it can be easily removed 
from the container body 13. Therefore, it is possible to 
easily carry out the processing such as reuse and recy- 

to cling. 

[0064] While the carrier boxes 1 1 and 35 for support- 
ing the semiconductor wafers 12 therein have been 
used as a thin-plate supporting container in the pre- 
ferred embodiments of the present invention, thin-plate 
is supporting containers for supporting other thin plates 
may be used so as to have the same function and ad- 
vantageous effects as those of the aforementioned pre- 
ferred embodiments. 

[0065] While two engaging claws 30 for securing the 
20 filter 27 to the opening 26 have been provided so as to 
extend radially outwardly from the cylindrical body 28 in 
the first preferred embodiment, three engaging claws 
may be provided as shown in Figs. 6 through 8. In the 
modification shown in these figures, the tip portion (the 
25 upper end portion in Fig. 6) of a cylindrical body 42 of a 
filter 41 is provided with three engaging claws 43. Each 
of these engaging claws 43 comprises a leg portion 44 
extending axially from the cylindrical body 42, and a 
claw portion 45 projecting outwardly from the upper end 
30 portion of the leg portion 44. The leg portion 44 is resil- 
ient so as to be able to bend inwardly. Other construc- 
tions are the same as those in the aforementioned pre- 
ferred embodiments. As shown in Fig. 8, a circular open- 
ing 46 is formed in a side wall of the container body. With 
35 this construction, in a case where the filter 41 is mounted 
on the container body, the filter 41 is inserted into the 
opening 46. At this time, the three engaging claws 43 
are bent inwardly to engage the opening 46. In a case 
where the filter 41 is removed from the container body, 
40 the three engaging claws 43 are bent inwardly, and then, 
the filter 41 is pushed out of the opening 46. Thus, the 
filter 41 can be easily removed from the opening 46. In 
this way, this preferred embodiment has the same func- 
tion and advantageous effects as those in the first pre- 
45 ferred embodiment. Furthermore, the cylindrical body 
42 may have another shape such as a quadrangular cy- 
lindrical shape. In the case of a quadrangular cylindrical 
body, the opening 46 is also quadrangular. 
[0066] While the opening 26 of the internal-pressure 
adjusting mechanism 25 has been formed on the side 
wall 13B of the container body 13 in the first preferred 
embodiment, the opening 26 may be formed in any por- 
tions of the container body 13 and the lid 14. Alterna- 
tively, as shown in Fig. 9, the container body 13 and the 
lid 14 may have semicircular cutouts 51 and 52, respec- 
tively, and the same filter 53 as that in any one of the 
aforementioned preferred embodiments may be ar- 
ranged between the cutouts 51 and 52. This modifica- 
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tion can have the same function and advantageous ef- 
fects as those in the aforementioned preferred embod- 
iments. 

[0067] While the container body 13 of the carrier box 
35 has been open on the upper side in the second pre- 
ferred embodiment, a carrier box 55, which is open on 
the front side, may be used as shown in Fig. 10. In this 
case, a container body 56 is open on the front side, and 
a lid 57 is pivotably mounted on the side portion of the 
opening of the container body 56. A gasket 58 is mount- 
ed at a location surrounding the open end of the con- 
tainer body 56. Thus, it is possible to have the same 
function and advantageous effects as those in the sec- 
ond preferred embodiment. 

[0068] While the wafer carrier 21 has been mounted 
on the container body 13 as a separate member in the 
aforementioned preferred embodiments, the container 
body may be directly provided with supporting ribs so 
that the container body is integrally formed with the wa- 
fer carrier. In this case, it is possible to have the same 
function and advantageous effects as those in the afore- 
mentioned preferred embodiments. 
[0069] In addition, the carrier box may be provided 
with both of the internal-pressure adjusting mechanism 
25 in the first preferred embodiment and the gasket 36 
in the second preferred embodiment. 
[0070] As mentioned above, according to the present 
invention, a thin-plate supporting container has the fol- 
lowing advantageous effects. 

[0071] Since the filter of the internal-pressure adjust- 
ing mechanism is designed to have the capacity to re- 
move dust or the like without having so great resistance 
when gas passes therethrough, it is possible to quickly 
respond to the abrupt change of air pressure outside the 
container. As a result, it is possible to optimally adjust 
the internal pressure in the thin-plate supporting con- 
tainer. 

[0072] Since the filter can be easily removed from the 
container body, it is possible to easily carry out the 
processing such as reuse and recycling. 
[0073] Since the gasket has the functions of allowing 
the passage of gas between the inside and outside of 
the container so as to maintain the internal pressure at 
the same value as that of the outside air pressure and 
of restricting the passage of dust or the like, it is possible 
to quickly respond to the abrupt change in the air pres- 
sure outside the thin-plate supporting container. As a 
result, the internal pressure in the thin-plate supporting 
container can quickly follow the change in the outside 
air pressure, and it is possible to optimally adjust the 
internal pressure while maintaining the interior of the 
container in the clean state. 

[0074] Since the gasket is a separate member from 
the container body and the lid so as to be able to be 
easily removed from the container body and so forth, it 
is possible to easily carry out the processing such as 
reuse and recycling. 

[0075] While the present invention has been dis- 



closed in terms of the preferred embodiments in order 
to facilitate better understanding of the invention, it 
should be appreciated that the invention can be embod- 
ied in various ways without departing from the principle 
5 of the invention. Therefore, the invention should be un- 
derstood to include all possible embodiments and mod- 
ifications to the shown embodiments which can be em- 
bodied without departing from the principle of the inven- 
tion as set forth in the appended claims. 

10 

Claims 

1. A thin-plate supporting container (35) comprising: 

15 

a container body (13) for defining therein a 
chamber for supporting and housing therein a 
plurality of thin plates (12); 

20 a lid (14) for covering said container body (13); 

and 



a gasket (36), provided between said container 
body (13) and said lid (14), 

25 

characterized in that 

the gasket (36) is adapted to remove foreign mat- 
ters while allowing gas to easily enter and exit said 
chamber so as to maintain said chamber in a clean 
30 state while maintaining the internal pressure in said 
chamber at the same level as that of the external 
pressure against said chamber 

2. A thin-plate supporting container (35) as set forth in 
35 claim 1 , wherein said gasket (36) is formed of a po- 
rous material. 

3. A thin-plate supporting container (35) as set forth in 
claim 2, wherein said porous material has a plurality 

40 of fine pores, each having a smaller diameter than 

1.0 UJ71. 

4. A thin-plate supporting container (35) as set forth in 
claim 2, wherein said porous material has a plurality 

^5 of fine pores, each having a diameter in the range 
of from 0.5 to 1.0 p.m. 

5. A thin-plate supporting container (35) a set forth in 
claim 1 , wherein said gasket is formed by foaming 

50 a fluorocarbon resin. 

6. A thin-plate supporting container (35) as set forth in 
claim 1 , wherein said gasket (36) is formed by foam- 
ing an olefin resin. 

55 

7. A thin-plate supporting container (35) as set forth in 
claim 1 , wherein said gasket (36) is formed of a wo- 
ven fabric. 
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A thin-plate supporting container (35) as set forth in 
claim 1 , wherein said gasket (36) is formed of a non- 
woven fabric. 
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